• Crohn's disease • Type 2 diabetes • Hyperlipidemia
Medications
• Prazosin The cause of the patient's change in mental status is unclear. A mnemonic for possible causes of altered mental state is AEIOU TIPS with each letter of the mnemonic standing for the following (1):
• A -Alcohol/Acidosis • E -Electrolytes/Encephalopathy/Endocrine/Epilepsy/ • I -Infection-meningitis, encephalitis, sepsis, septic shock; pneumonia, urinary tract infection, occult osteomyelitis.
• O -Opiates, Overdose • U -Uremia/Underdose • T -Trauma -head injury, blood loss (shock).
• I -Insulin (hyper-or hypoglycemia)
• P -Poisoning/Psychosis/pharmacology • S -Stroke/Seizure/syncope Lumbar puncture may be indicated but is not indicated at this time because of lack of physical evidence of fever, meningismus, and radiography (CT scan, MRI) suggesting an indication. Furthermore, if the CT scan showed focal intracranial bleeding a lumbar puncture might result in herniation of the brainstem.
A complete blood count was performed and showed an elevated white blood cell count of WBC 19,000 cells/µL (76 % segs, 17% bands) but hemoglobin was normal (13.5 g/dL) and platelet count slightly elevated (506,000 platelets/µL).
A chest x-ray was performed ( Figure 1 ). 
The anion gap is normally < 12 mEq/L. Our patient's anion gap is elevated AG = (129 + 5)-(100 + 5) = 29. A normal anion gap metabolic acidosis usually indicates a loss of HCO3 -most commonly through the gastrointestinal tract. An elevated anion gap indicates a metabolic acidosis caused by an acid, which has been titrated by the body's bicarbonate-carbonic acid buffer system and released its unmeasured anion.
Which of the following would be useful in determining the cause of the patient's elevated anion gap metabolic acidosis?
1. Serum lactate 2. Serum osmolal gap 3. Urine ketones 4. 1 and 3 5. All of the above
Correct! 5. All of the above
There are a number of common causes of an elevated anion gap metabolic acidosis which can be quickly excluded. Diabetic ketoacidosis is possible because the patient has diabetes and an elevated blood sugar, however, his urine ketones were negative. Lactic acidosis is commonly do to poor tissue perfusion and our patient has another potential cause, his metformin which can cause a lactic acidosis.
One way of narrowing the differential diagnosis is by calculating the osmolal gap. Sodium, chloride, bicarbonate, glucose, and urea are normally the most important osmotically active particles in the serum. The calculated serum osmolality is determined by ( 
There are a number of causes of a metabolic acidosis with an elevated anion and osmolal gap. These include, severe circulatory shock, hyperosmolar therapy, lactic acidosis, and chronic kidney disease, however, most of these are easily clinically recognizable (4). However, ingestion of the alcohols is a common clinical cause of metabolic acidosis with elevated anion and osmolal gaps that are not always easily diagnosed. Laboratory evaluation for the alcohols is often not readily available other than ethanol and therapy should begin prior to laboratory confirmation. Our patient's ethanol level was 0 mg/dL.
Ethylene glycol and methanol result in a large osmolal gap while ethanol usually results in a small or no osmolal gap (5, 6) . Fluorescein is usually added to antifreeze which is the most common cause of ethylene glycol ingestion to make detection of leaks in liquid cooled engines easily detectable. This can be taken advantage of by examining the patient's urine under a black light which can be available as a Wood's lamp. In addition, metabolites of ethylene glycol can accumulate and form calcium oxalate crystals in the urine.
Which of the following can be used to treat organic alcohol ingestion?
1. Hemodialysis 2. Inhibition of alcohol dehydrogenase 3. Sodium bicarbonate 4. 1 and 3 5. All of the above
The alcohols are responsible for the majority of the osmolal gap, whereas their organic acid metabolites elevate the anion gap (4). Principles for treatment of poisoning by the alcohols include removal of the alcohol and slow conversion of the alcohols to their toxic acid metabolites by inhibition of alcohol dehydrogenase. Bicarbonate potentially may help to decrease the amount of active organic acid metabolites. Alcohol absorption by the gastrointestinal tract is rapid and gut decontamination is not indicated. However, the alcohols can be removed by hemodialysis.
With the exception of isopropyl alcohol, the alcohols have minimal toxicity in comparison to their metabolites. The alcohols are metabolized first by alcohol dehydrogenase (Figure 2) . Inhibition of alcohol dehydrogenase lowers the concentration of the toxic metabolites. Antidote therapy, often using ethanol or fomepizole, is directed towards delaying metabolism until the alcohol is eliminated from the patient's system either naturally or via dialysis.
Our patient was given sodium bicarbonate and begun on fomepizole and hemodialysis. He rapidly improved and was eventually discharged.
